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Chapter I 
INTRODUCTION 
A. What is Environment ? 
The overall surroundings of an object form its environment. 
The surroundings in turn ec^ Slst of both organic BIKJ inorganic 
elements. These can be categorized as follows: 
1. Natural Environment comprising physiography, drainage, 
climate, soil, natural vegetation, flora and faiona, 
2, Human Environment comprising everything that is affected 
by human activities. There is a strong interdependence 
between natural and h]iman environment. 
The concern for a healthy man-environment relationship has 
been quite appreciated since the early times, vAiereby the early 
man worshipped the sun, the earth, the rain, fire, water and 
vegetation all of vrtiich comprise the environment. 
B. Pollution of the Environment: 
During the recent centuries , due to fast increase in world 
population the demand on natural resources has increased to a 
great extent. This has led to the destruction of forests for 
timber and firewood, increase in desertland by damaging fann land, 
and other environmental hazards, ranging from acid rain to 
atmospheric disruption and destruction of habitats for plants and 
animals. This unfavourable alteration of environment, caused to 
a great extent by hiaaan activities, is termed as pollution. 
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The main types of pollution are air, water, noise, solid 
waste and radiation. 
The sources of pollution are unlimited and these affect 
the biological system in a variety of ways. Many areas ot air 
and water pollution prove toxic to living beings. There may be 
stimulation of excessive growth or reproduction in some organisms 
by some pollulats(entropic pollution) which affects the composi-
tion of the ecologic community. Biological concentration often 
increases the damaging effects of many kinds of pollution. Some 
pollutants in moving through a food chain become more concentrated 
and achieve a threshold effect causing death in unexpected quarters. 
The greatest pollutant is radioactive fallout from nuclear 
testing,nuclear plants, storage of unclear materials for a long 
time, disposal of nuclear wastes and accasional nuclear accidents. 
The other types of air pollution causing international alarm 
are (1) increase in concentration of Carbondioxide in the atmos-
phere due to large scale burning of fossil fuels leading to a 
" greenhouse effect" and the flooding of coastal areas through 
the warming and melting of polar ice caps; and (2) threat from 
chlorofluorocarbons(CFC) from aircraft exhausts, aerasol sprays 
and refrigeration vdiich may thin out the ozone layer allowing 
greater penetration of ultraviolet rays causing skin cancer and 
and damage to many food crops. Besides there is " acid rain" 
arising from burning of fossil fuels, smelting operations. These 
rains cause widespread damage to buildings and marine life. 
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Besldes air pollution land and water are being widely 
degraded by the large scale use of chemicals in agriculture, 
mining, industry of urban sovirces, for example in Japan persis-
tent use of toxic inputs in agriculture, lend and water of the 
surrounding major cities have been poisoned(S,C. Gangal, the 
Hindustan Times, PJth Nov.1989). According to reliable sources 
highly noxious substances like mercury, cadmium, polychlorinated 
biphenyls and many other substances are found in land and water 
and make their way into food chains. The consumers of these 
food are exposed to the process of slow poisoning. 
C. Role of Urbanization in Generating Pollution: 
The Population Institute in Washington reports that by 2050 
A.D. world population v/ould reach 11 billion end third v;orld is 
likely to face a crisis as a result of the unprecedented increase 
in population. 
Everywhere in the world due to rapid regional development 
there is a movement of population from the country to the towns 
and cities which expand and link together to form conurbation 
causing deterioration of environment or even catastrophic changes 
in the climate of the earth. The evils of high densities of 
population such as pollution, slums, starvation, disease, physical 
malfunction etc. are experienced worst in urban areas. In other 
other words, the basic factor related to population growth is 
pollution 
urbanization which induces environmental/at alarming rates by way 
of industrial effluents causing water and air pollution. The 
to 
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problem of noise pollution and solid waste disposal are also 
urban characteristics. High level of noise from transoort, 
industries, etc. causes physiological and psychological illness. 
Large quantity of garbap-e and other solid wastes are generated 
by households, commercial and industrial activities in and around 
urban areas. The collection and disposal of these tex the environ-
ment and economy. 
Cities are regarded as organisms with their area special 
metabolimm. lliis special metabolism is said to have two origins; 
structurally it has heat holding capacity without parallel in the 
natural environment and functionally it concentrates and consumes 
enormous amount of energy in the form of fuel and food in small 
areas, Abel Wolman(1955) has prepared a table of daily input-
output energy ratio's per 1,000,000 urban inhabitants. 
Table I 
Metabolism of a city of one million 
Input(fuel) 
Water 
Food 
Fuel: 
Coal 
Oil 
Gas 
Mator 
6^5,000 tons 
?,000 tons 
3,000 tons 
2,800 tons 
2,700 tons 
1,000 tons 
Output (Waste) 
Sewage 500 
Solid Wastes ^ 
Particles 
Sulphur dioxide 
Nitrogen oxides 
Carbon Monoxide 
• 
,000 tons 
,000 tons 
150 tons 
150 tons 
100 tons 
450 tons 
Source: Abel Wolman, " The metabolism of cities" , Scientific 
ftraerican, vol.213, no,3,(Sept.1965), p,180. 
1, Mosv of the vacant pieces of land are occupied by 
slums. On the foreground - the degraded Rabindra 
Sarobar. 
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Daily metabolic activity of this magnitude and accumulation 
of outputs of residuals, when areas become increasingly dirty, 
noisy, poisoned, crowded, monotonous and stripped of greenry and 
wild life« These affect human health, society and economy. 
D. Quality of Calcutta's Environment: 
Calcutta, the most populated city in India(1981- 3,29?,000 
persons), is also the most polluted metropolis in the country. 
Various factors have attracted people from all parts of the 
country to concentrate here. Unfortunately, the physical and 
structural set-up of the city is incapable of catering to such a 
large population. This has resulted in massive environmental 
degradation of the city. 
The narrow streets are always crowded with people and vehicles 
leading to frequent congestions. The automobile continuously 
deteriorates the air quality and increases the noise level. The 
industries also play an important role in affecting the air quality 
of the city. 
More than 150,000 people live in slums due to lack of proper 
housing facility. These areas are thick clusters of small, dilapi-
dated mud huts, roofs and sidings made of scraps of wood, gunny 
sack, metal or some waste material. There is no community consci-
ousness in these areas and therefore no attention is paid to health 
and sanitation. Here the mortality rate and incidence of diseases 
is quite high. Surveys conducted by different government agencies 
Fig. 2 
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declare Calcutta's environment as the worst affected in the 
country. 
Researchers all over the world have found that there is a 
positive relationship between urban form and pattern of pollution. 
For example, in Hartford Cennecticut, it was found that air 
pollution concentrations were clearly related to land use and 
that a controlled linear development pattern could, by the year 
2000, produce improvements in air quality(Voorhcuse, 1971). 
These studies suggest the importance of study of pattern of 
urban environmental pollution on the basis of which development 
pattern could be adopted in order to improve the quality of 
environment. 
E. Significance of the present study: 
Modern Geography stands on the foundation of man-environment 
relationship. The students of Geography realise greater concern 
over environmental issues \^en man himself is proving a threat to 
his survival in the name of development, growth, industrialization, 
science and technology. 
The present study relates to investigation of process of 
pollution generation in an industrialized civilization. It aids 
in the understanding of status of environmental quality of a 
metropolis where a reasonable portion of the country's population 
li concentrated. It also brings out the relationship between the 
structure of an urban area and the level of pollution. 
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F. Slata and Methodology! 
Most of the data used in this study is secondary in nature 
is nevertheless authentic. The main sources are national Biviron-
mental Engineering Research Institute(NEERl), Calcutta, l^e All 
India Institute of Hygene and Public Health(AIIHPH), Calcutta, 
Institute of Local Government and Urban studies(ILGUS), Calcutta, 
Centre for studies on Man and Environment, Calcutta and The 
Zoological survey of India(Environmental Wing), Calcutta. 
Some of the statements in the text, however, are results of 
personal observation and study. Most of the offices from v*iere 
the data have been collected are Government organisations. They 
have published the data after extensive survey and thorough study. 
Their information can be taken as reliable. 
It is quite surprising to note that though Calcutta is facing 
such environmental crises not much work is being done on the 
different types of pollution in the city. The apathetic attitude 
of the state government in this context is quite depressing. The 
data on the present status of pollution in the city is not 
available. Therefore this study is based on data mostly collected 
before 1985. Moreover, there is no published data on all the 
aspects of pollution. 
G. An Outline of the Dissertation! 
The contents of the following chapters can be summarized as 
follows: 
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Chapter II - Review of Literature: 
In this chapter the work of different authors on environ-
mental pollution have been categorised chronologically according 
to the topic they have dealt with, A short discussion of each work 
is followed by the critical assessment bringing out their contri-
bution to the present study. 
Chapter III - Nature of Pollution in Calcutta: 
This chapter contains a discussion of the different types 
of pollution in Calcutta The conditions of air resources, water-
supply, waste disposal and noise level are given in details. 
There is also a short discussion on the role of Green spaces in 
aliating pollution in urban areas. 
Chapter IV - Factors having bearing on the Environmental 
Quality of Calcutta: 
Here, the factors which have worked for years in order to 
give the city's environment the present shape are discussed. The 
history of development of the city deserves special mention. 
Calcutta is a very good example of the evils of colonial rule 
despite its being the capital of British India for years. The 
other factors discussed are urbanization, industrialization and 
the roads and traffic. 
Chapter V - Pollution Pattern in Calcutta! 
In thlBx thapter, attempt has been made to correlate the 
landuse pattern of Calcutta and the levels of pollution. The city 
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has been divided in to dif ferent functional zones such as 
Commercial, I ndus t r i a l and Resident ia l and the l eve l s of pol lu t ion 
of each have been considered separate ly in order to find whether 
there i s any g i r cmab le pat tern of po l lu t ion within the c i t y . 
Before concluding, i t must be mentioned tha t the present 
study has i t s own shortcomings. The main reason behind t h i s i s 
t h a t the study i s dependent mostly on secondary sources of data . 
The subject i s such t h a t v/ithout proper pieces of equipments (which 
are out of reach for an individual researcher) hardly any s c i e n t i f i c 
data can be computed. Therefore tiie present work i s r e s t r i c t e d by 
the ava i l ab i l i t y (o r lack) of data in d i f fe ren t already mentioned or-
ganisat ion. 
Chapter IE 
REVIEW OF WORK DONE 
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The Industrial Revolution had overtaken the world so much 
that its impact on the environment was overlooked. There was 
little awareness regarding the constant degradation of natural 
resources by the use and abuse of the inventions. In the 18th 
century, as a result of Agrarian Industrial Revolution, drift to 
the towns began. An example of the urban environment during the 
19th century can be had from the description of Manchester in 1840-
Forests of chimneys, clouds of smokes and volumes of vapour, like 
seething of stupendous cauldron, occupy the entire landscape, there 
is no sky but a dark grey haze, variegated by masses of smoke more 
dense than the rest ... and the smo^e and steam were the visible 
signs of tyranny they excerdsed over suffering victims (Anon, an 
II 
Illustrated Itinerary of Lanicashire). Following the material boom 
and euphoria generated by the unprecedented economic progress in 
the 19th and ?Oth centuries the awareness concerning environment 
stayed in the background. The League of Nations was also indifferent 
towards this problem. 
However, now due to the initiative taken by India to propose 
a Planet Protection Fund at Belgrade NAM summit and the Commonwealth 
summit at Kualaiumpur and some recent studies and experiences, the 
issues on environment and ecology have risen to the top of the 
global agenda. 
The UN Conference on Human Environment, held in Stockholm 
from 5th to 10th June, 197?, drew attention to environment and 
related issues on pollution, ecological imbalance and resource 
depletion. 
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Since then quite a considerable amount of literature have 
been published on the environmental issues, including pollution. 
Like the other Third World Countries, consciousness regarding 
environmental pollution and degradation came late in India, when 
a lot of damage had already been done to the natural resources of 
the country. 
Now there are several autonomous bodies under the Ministry 
of Environment(India) such as the Central Pollution Control Board 
(Department of Environment) and National Institute of Oceanography 
(Department of Ocean Development) which work independently and 
publish regular reports v^ iich are followed by necessary actions. 
In this chapter the total volume of literature collected has 
been divided into sub-groups dealing with different aspects of 
pollution viz. air, water, noise and solid waste. However, while 
selecting the literature, the relevance of the materials to the 
present topic was kept in mind. 
A. Air Pollution : 
Dasmann(1968) blames the Industrial society for the problem 
of Air Pollution. He identifies the main pollutants as sulphur 
Dioxide(burning of fossil fuel)* suspended particulate representing 
nuclei for smoke formation? Carbon Monoxide(frora automobile exhaust)-
which is toxic causing death at high concentrations; Oxidants(from 
automobile exhaust) which irritates eyes & reduces visibility* 
Nitrogen oxides and lead. Dasmann rightly points out that auto-
mobiles and industries are the main sources of pollutants in uraban 
areas. 
-12-
An elaborate study on environment was made by Rigg(l968) 
where he discussed about the urban as well as rural environment 
and considered the position of biota in the presents world. The 
air pollutants were classified into Grit and dust, smoke and gass, 
Rigg lays stress an improving the air quality by collecting samples 
from different areas, studying them and finding the major pollu-
tant's present. Actions are suggested to control the source of 
pollutants. 
3 
Berry and Hortcn(l974) identified 24 different types of air 
pollutants like arsenic and its compounds, lead, asbestos, mercury, 
sulphur and nitrogen oxides, hydrocarbons etc. The main sources 
of pollutants are listed as industrial units, motor vehicles, 
combustion of fossil fuels etc. The authors opine that concen-
tration of pollutants is greatest in urban areas with heavy 
industries and automobile concentration. Stress has been laid on 
prior placing and use of alternative fuel for proper management of 
pollution. 
h 
Again Berry et al. in 1974 published a report on the study of 
relationship between urban form and quality of environment vrtnich 
was sponsored by e^nvironmental Pollution Agency(EPA). Ten from 
among the total total array of air pollutants are selected as being 
of special concern because of their adverse health effects, wide-
2 Rigg, J. B. »» A Text Book of Environmental Study" 1968, London, 
pp. 80-99. 
3 Berry,Brian J.K. "Urban Environmental Management" 1974 
Harton, Frack E. New Jersey 425 p. 
(f Berry,B.J.et al ••Landuse, urban form and Environmental Quality" 
(1974), Research Paper No.155,EPA,Chicago,440 p« 
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spread use, production in large quantities or their toxicity. 
The report shows that air pollution is found to be more intense 
in urban areas than in rural areas and the intensity increases 
with increase in city size. 
5 
In 1978, Park studied the Environmental problems with an 
ecological perspective. He discussed air pollution sources and 
pollutants such as chlorinated carbons, polychlorinated biphenyls 
(PCB) etc. He also discussed about the adverse health effects of 
air pollution such as pneumonia, bronchitis and other respiratory 
diseases. 
6 
Wolanski(1980) states that odours are an unfrequently mentioned 
agent v^ich is very essential for the protection of human environ-
ment since odour nuisance warns the presence of a given hazard 
factor. Different types of odours are emitted from different 
pollutants some of which are harmful for human beings. The author 
also identifies the main types of pollutants such as siilphur dioxide, 
Carbon Monoxide, particles, oxidants, lead etc. 
The National Environmental Engineering Research Institute 
(NEERI, INDIA) in 1983 published a report on the air quality °^ 
the different selected cities in India, Calcutta, here, has been 
5 Park, C.C. " Ecology and Qivironmental Management-A Geographical 
Perspective" 1978, London, 262 p. 
6 Welanski, N. " Environmental Hazard and the Future of Man" 1980-
Man and His Environment. ed.Singh,I'P-& Tiwari,S,C. 
New Delhi, pp.12-13. 
7 NEERI " Air Quality status in Ten cities- INDIA" 1983. 
Ed.Dr.B.B.Sundersan, Nagpur. 
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divided into different functional zones and the air quality of 
these has been studied in different seasons, viz. winter, summer 
and monsoon. The main pollutants charm for study are suspended 
Particulate Matter, sulphur dioxide. Carbon Monoxide, nitrogen 
oxides and hydrocarbons. Concentration of pollution is found to 
be less in the Residential Zone than in the commercial and 
Industrial Zone and it is found to increase In winter. The rer>ort 
gives a good idea about the spatial as well as temporal variation 
of pollutants in the city. 
9 
Kumar (1980) looked into the concept of ecology including 
pollution of the environment. He wrote about the different air 
pollutants- their sources and adverse effect on the environment. 
Saha (1987) has dealt with the evidences on the incidence of 
air pollution in Calcutta and other Industrial regions of West 
Bengal. He categories air pollution into (a) particulate pollution, 
which includes suspended matter such as fine dust and smoke which 
float in the air and Dust fall i, e. relatively coarser particle that 
settle down; (b) gaseous pollutants given off by industries and 
automobiles and (c) Natural pollutants such as pollens of trees. 
According to the author industrialization, deforestation and had 
soil management are causes of air pollution in the state. According 
to the author the ambient air quality levels in Calcutta can be 
said to be simply alarming and the pollution levels at street level 
even higher because of greater influence of vehicular emissions and 
(ground blown dust. 
9 Saha, A.K. " Air status in Gangetic West Bengal- Current status 
and possible measures" . 
Indian Journal of Landscape systems and Ecological 
studies; June, 196? Vol.10, No.1, Calcutta. 
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10 
Ghosh (1988) gives the zonal variation of air pollution in 
Calcutta and the daily total emission of different pollutants in 
the city. According to him it is difficult to bring the air 
pollution level of the city under control in the near future 
because there is no scope of using alternative fuel in the city 
due to the cost factor. However, the author states that remedial 
measures can still be suggested. The mechanism ofppollution 
control ideally should have (i) emission inventory (ii) Air 
pollution sampling network (iii) an assessment of the impact of 
economic and social development on pollution control. 
B. Water Pollution : 
Berry and Horton (1974) opine that the major water pollutants 
are (1) domestic sewage and other oxygen demanding wastes, 
(2) Infections agents, (3) Plant nutrients, particularly Nitrogen 
and Phosphorous, (4) Organic chemicals such as pesticides, insecti-
cide, detergent, (5) Other minerals and chemical substances from 
industrial mining and agricultural operations, (6) sediments from 
land erosion (7) radioactive substances and (8) heat. The most 
common sources of the pollutants are identified as industrial 
wastes and municipal wastes (and sewage). Some measures to control 
water pollution are stiggested by the autors. These include greater 
efficiency of water treatment plants, increase in water stipply, 
extension of sewage pipelines, increase in efficiency of sewage 
collection etc. The authors have made an elaborate study on th© 
10 Gfhosh, A.K. 'Urban ideology- A case study of Calcutta, 1988. 
Monograph series-?, 11-GUS, Calcutta, pp.17-20. 
Op.cit. pp.171-192 
y 
Berry, B.J.K. 
and oRto , Frank E. 
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problem of water pollution and the measures for controlling it. 
Berry et al.(1974) in their report based on a study of water 
quality of different regions of United States say that the natural 
quality of surface waters are degraded in urban areas due to 
introduction of industrial and municipal wastes and runoff. The 
authors have tried to correlate urban form and the level of water 
pollution. In their opinion the industrial water quality criteria 
and municipal water quality criteria differ from each other. Use 
of chemicals in agricultural practices deteriorates the water 
quality to a great extent. 
Woianski (1980) studied the harmful effects of contaminated 
drinking water on human beings. According to him metals such as 
antimony, cadmium, zinc, lead, arsenic and mercury cause fatal 
diseases such as cancer of different types. Certain organisms 
cumulate harmful chemicals at concentrations thousand times higher 
than that in the environment. 
(I 
The NEERI (1988) published a report on the water quality of 
the Hugli estuary in the Calcutta metropolitan Development(CMD) 
area. The survey was carried out in different seasons such as 
summer, monsoon and winter at different sampling sites. The 
parameters chcsen are pH, turbidity, Dissolved solids, total 
alkalinity, coliforra orgenisms, \^ planktonic count etc. The report 
Berry et al. op.cit. pp.71-115. 
Walanski, N. op.cit. pp.11-12 
\. NEERI " Water Quality survey of the Hugli Estaary" (1980-31) 
1982, Nagpur, 125 p. 
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reveals that there has been a significant improvement of water 
quality after the construction of the Farakka barrage. The report 
also reveals that the pollution load from the left bank industrial 
out falls was higher than that of the right bank industrial out-
falls. The waste water outfalls on the left bank contributed higher 
organic pollution load than those on the left bank. There are some 
recommendations regarding the improvement of the water works and 
improvement of the quality of the river water. Treatment of sewage 
and industrial effluents are according to the report essential to 
control pollution of the river water. 
la 
Chapekar and Mhatre (1986) conducted a study on the River 
Ganga and its pollution. In the opinion of the authors the problem 
of pollution of the Hugli estuary arise from the tremendous deve-
lopment of the Hugli Industrial Belt the generating factor of which 
was the estuary itself. The authors write that .nearly 80^ of the 
industrial discharge into the estuary is almost untreated. The 
combination of domestic and industrial wastes in the estuary is 
significantly high- 0.7955 million m^/day. As e result of these 
the quality of water in the estuary has deteriorated and many 
species of fish which were previously abundant are now rare, besides 
the general problem of contaminated water. 
15 
Ghosh,(1987) attributed the present problem of water pollution 
in Calcutta to the increase in population beyond the capacity of 
12 Chapekar,S.B. and 'Human Impact on Ganga River Ecosystem' 1986 
Mhatre, G.N. New Delhi, pp.145-163-
13 Ghosh, A.K. 'Ecology of a metropolis; Calcutta', Ecology of 
Urban India, Vol.11, 1987, New Delhi, pp.56-68. 
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cajj^ acity. The gradual shift of the Hugli is eastwai?ds is creating 
scaixjity of water is Gangetic West Bengal. The bacterial load and 
BOD recorded alarming increase in the early 80*s. The hopes that 
the Ganga Action Plan will reduce the pollution by 759^  by stopping 
discharge of sewage/hullage into the river. The author blames the 
poor conditions of the waterworks for the pollution of drinking 
water supplied in the city. 
Iff 
In the opinion of De and Bo3e(1987) the water supply facilities 
in Calcutta are grossly inadequate. The scarcity is acute during 
summer. The authors state that besides the industrial and 
municipal waste's, the Hugli river is polluted further by the 
discharges* of bacterial origin from the Tolly's Nala and shipping 
wastes of Calcutta port. They blame the unscientific method of 
dumping garbages in filling swamps and marshy lands for adversely 
affecting the ground water of the Calcutta Metropolitan District. 
C. Noiae Pollution : 
Noise pollution constitutes an element of the general environ-
mental pollution problem. Noise is found to be a serious threat to 
the quality of life enjoyed, especially in the urban environment. 
The following is a discussion on the literature consulted for the 
present study. 
U De, N.K. •Environmental Crisis in Calcutta Metropolitan City' 
and 1987. 
Base, A.K. Environmental Design and Development eds.H.S.Sharma 
& M.L. Sharma, Jodhpur p. 510. 
! 
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Berry and Horton (1974) identified the sources of noise 
pollution as automobiles, transport, industries, domestic 
appliances and amplifiers. In their opinion, the most severe 
noise conditions are generally eticounteped in the work environment 
and a long term expoaure to such noise often leads to deafness 
v/hich is incurable. According to the authors the adverse effects 
of noise include damage to hearing, disruption of normal activity, 
and general annoyance, iixtremly high noise can cause physical 
damage to structures. The authors give some suggestions to treat 
urban noise levels such as investing on noise control technology 
controlling the location and timing of activities, limitations 
on zoning etc. 
Berry et al. (1974) consider a few aspects of noise such as 
the magnitude of the noise, the freauency distribution of the noise 
and the temporal distribution of noise events.They consider 
automobiles as the most important source of noise. Among them heavy 
as 
ones such/London buses have the maximum noise level followed by 
heavy commercial and others. The other recognised sources of 
noise are industrial noise, domestic noise, construction noise,etc. 
Noise level has been found to be high in the industrial and 
commercial areas and on the Highways, and are low is the residential 
areas. The level also decreases away from the city centre. 
Berry, B.J.K. op.cit, pp.283-294 
and 
Horton, Frank E. 
Berry et al. op.cit, pp.209-211, 362. 
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Cuniff (1977) has made a detailed study on the phenomenon 
of environmental noise pollution. He groups the adverse health 
effects of noise as Auditory effects, speech interference, sleep 
interference, annoyance, talk interference, and other effects 
(including psychological stress). The noise types are grouped 
as outdoor community noise, ambient noise, background noise, 
stready state noise. The sources of noise are recognised to be 
transportation noise. Industrial noise. Outdoor Industrial noise, 
etc. 
i6 
Egun;)obi (1983) considers the people in general to have an 
average leve l of perception of •• acceptable noise l e v e l " . In 
the au thor ' s opinion, the factors generating people ' s react ion 
include i t s p i t ch , loudness, qual i ty of tone, durat ion and frequency. 
He s t a t e s tha t noise i s an urban problem, the rura l areas being 
r e l a t i v e l y quie t compared to the urban ones and es tab l i shes a 
pos i t i ve cor re la t ion between the population and noise l eve l . 
17 
Saha (1984), published a report on the recordings of noise 
l eve l s a t the foiar major t r a f f i c in t e r sec t ions in Calcut ta . The 
recordings show very high noise l eve l s during the working hours 
s t re tched over a period of more than 10 hours. Of the four 
crossings v iz . B.B.B. Bag, Explanade, Park street-Chowringhee 
IS Cuniff, Patr ick 7. •Environmental noise Pol lut ion 1977, 
New York, pp. 31-170. 
i6 l^unjobi, Layi 'Urban Environmental noise pollution. Habitat 
International, Vol.10, No.3 1983, pp.235-237. 
17 Saha, A.K. 'Noise levels at traffic Intersections 1984. 
Personal communication, Calcutta. 
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crossing and Gariahat Junction* the highest level is recorded at 
B»B. B^ Bag which is the centre of all commercial activities in 
the city. 
Ghosh (1988) regrets that the problem of noise pollution 
has never been taken seriously in Calcutta, The non-Government 
organisations, according to the author have taken the initiative 
to create awareness regarding this problem. He identifies the 
noise sources in the city to be the vehicles, sheer verbosity of 
millions of citizens, thousands of small sector enterprises and 
habitual system of use of microphones. 
D. Solid Waste : 
Id 
Bhide et al.(1972) mightly point out that refuse disposal 
is a persistant problem in the city of Calcutta. Their study 
bring out some interesting featiires of the refuse in different 
areas. For example high income-group residential areas have 
higher percentage of leaves, paper glass and plastics in the 
refuse v/hereas the refuse of the slum areas show a higher percen-
tage of metals, leather, straw, etc. Similarly there are different 
characteristics of commercial and 'industrial refuse too*. The 
authors think that due to the increse in populatj on density in 
the city, the quantity of refuse will also increase further beyond 
the capacity of the present disposal sites. 
Ghosh, A.K. 'Urban Ecology- A base study of Calcutta-1988, 
Monograph Series-2, ILGUS, Calcutta, pp.28-29. 
16 Bhide, A.D. et al, 'Quantity and Cuality of Refuse from Calcutta 
City', Indian Journal of Bavironment and 
Health, Vol.14, No.1, 80-87 1972. 
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Bhide et al. (197^) have diso&ssed about the disposal of 
refuse in Calcutta. According to the authors little planning 
is Involved when garbage is disposed of at any site in the city. 
The Corporation which is in charge of collectinf refuse regularly, 
is very inefficient in this respect. Uncontrolled di^ iping is 
carried out in the major dumping sites such as Dhapa, Bantala. 
Navepara and Ksdepara. As a result kadapara and Bantala sites are 
almost exhausted. The authors suggest change and better efficiency 
of waste disoosal sites. 
Berry and Horton (197A) think that proper management of solid 
waste is an integral part of any attempt at upgrading environmental 
quality. The problems associated with disposal of solid wastes, 
according to the authors, are (1) pests; (^ ) air pollution(smoke, 
fly ash & odours); (3) unslghtliness, dowing paper* (4) pollution 
of ground and surface waters; and (5) increased trucks traffic. 
They have classified solid wastes into urban, industrial, agri-
cultural, mineral and federal. The system of collection of refuse 
in the United States the authors obseve, has not changed much since 
the turr of the century. 
Berry et al.(1974) have grouped the refuse under the following 
heads- Domestic refuse. Municipal refuse. Commercial refuse and 
Industrial refuse. They report that animal wastes amount for the 
maximum weightage of the total solid waste in the United States 
g Bhide, A.D. et al. Refuse disposal of Calcutta City- A case 
study. Indian Journal of Environmental Health, 
No.14(2) pp.121-130, 1972. 
Berry et al. op. cit. pp 175-180 
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followed by Industrial wastes and others. The authors think 
that solid wastes often have hazardous health effects because 
toxic, radioactive, chemical and biological wastes are all Inter-
mixed* 
20 
In the opinion of Thakur (1988), though there has been 
mismanagement in garbage removal and disposal in Calcutta for ages, 
the authorities have paid little attention to it. Later, the 
Calcutta Metropolitan Development Authority (CMDA) took suggestions 
from International Experts and tried to follow certain principals 
regarding primary collection, transportation and disposal of solid 
wastes. The authors produce some facts and figures on S.W.M. of 
Calcutta Municipal Corporation (CMC)- (i) The average quantity of 
garbage collected is 1800 F.T,/day; (ii) Numbers of v/orkers for 
collection, transport and disposal is about <J3,000; (iii) the 
annual expenses is around Rs.10.00 crores which is 25% of the CMC 
budget. It has been estimated that an amount of Rs.AO.00 crores 
(aoprox. ) is reqxaired for complete overhauling of entire system of 
primary collection, transportation and disposal. 
The author regrets that not much attention is being paid to 
disposal of solid waste and if the present condition continues then 
the total system will collapse within a few jjears. 
20 Thakur, B. »Role of CMDA' in improvement of Solid Waste 
Management for Calcutta City', 1985, CMDA, 
Calcutta, pp 1-9. 
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Ghosh (1988) points out that the development of the Northern 
salt lake area was a dent to the city's (Calcutta) vast garbage 
disposal area. Further interference will have to be carefully 
planne'd because the Marshy land of salt lake i& the outlet of 
natxiral rainwater, sewerage effluent and garbage disposal. 
Bhosh, A.K. Urban Ecology- A case study of Calcutta. 
Monograph series-2, 1933 ILGU3 pp.26-28. 
Chapter HI 
NATURE OF POLLUTION IN CALCUTTA 
The over-urbanisation, staggering industrialization and 
attendant human activities of millions have given a unique 
character to -ttie city of Calcutta. With the passage of time the 
city has changed into a " problem city" of the world. The 
resource bases of the city, viz., air, water and land have been 
adversely affected as a result of environmental degradation of 
the metropolis. The rapid increase in the noise level has also 
caused alarm among the city dwellers. 
The existing nature of the pollution of Calcutta is studied 
under the following heads:-
A. Air Resources 
The city of Calcutta, with its large concentration of poor 
population Intermixed in a social fabric has coalfire as one of 
the major sources of air pollution. The other sources are auto-
mobile emission, industrial emission, etc. 
In a National Conference on Environment Planning and 
Pollution Control(Calcutta, April 5, 1983), the data of air 
pollution was presented. The tables on air pollutants and 
emissions(Table I) and air quality at traffic Junctions(Table II) 
help to find out a zonal pattern of pollution status of Calcutta. 
The Table II shows that the weightage of Particulates is 
the maximum among the pollutants emitted everyday(286 TPO) 
followed by Carbon Monoxide(2l4 TPD), Hydrocarbons(69 TPD),sulphur 
Dioxide(59 TPD) and nitrogen oxides(43 TPD). 
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Table II 
Air Pollutants and Bmisaions in Calcutta City 
Source 
Particu-
lates 
TPD % 
Carbon Sulphur 
Monoxide Dioxide 
TPD % TPS % 
Ni t rogen Hydrocarbons 
Oxides 
TPD % TPD % 
Transportation 7«7 
i) Automobiles -
ii) Others 
Power 
Generation 
Industrial 
Processes 
Domestic 
Total 
7.7 3 
155 54 
107 37 
16 6 
286 100 
176.6 83 26.2 45 12.9 30 18 26 
142.6 67 - - 10.6 25 10.5 15 
33 16 26.2 45 2.3 5 7.5 11 
1.5 25 19 
1 12 
33 15 
20 
10 
44 
16 31 
10 19 
45 
27 
214 100 59 100 43 100 69 100 
TPD : Tonnes per day; % percentage of total emission of 
the category 
* Locomotive, ships, Grand Total 671 TPD 
Source : A.K. GBiosh- 'Urban Ecology - A case study of 
Calcutta*, p.17. 
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Power generation plays the leading role in producing 
Particulates (54 %) and nitrogen oxides(44 %) whereas transporta-
tion can be held responsible for generating the maximum quantity 
of Carbon Monoxide (83 %) and sulphur Dioxide (45 %}. The emission 
of hydrocarbons mostly results from Industrial processes. Domestic 
sources in the emission of hydrocarbons (27 %) and Carbon Monoxide 
(15 96) are not aegligible. 
The regions mentioned in the table III are some of the 
basicst parts of Calcutta (Fig. 3 ). Haora Bridge, the most popu-
lous bridge in the world is the only connection between Calcutta 
and Haora which are separated by the River Hugli. Lakhs of people 
and thousands of vehicles use the bridge everyday and it not a 
matter of chance that the quantities of sulphur Dioxide (1135 
microgram/cu.ra.) and Nitrogen Dioxide (273 microgram/cu.m.)_are 
high here. 
Jawaharlal Nehru Rd/S.N. Banerjee Rd. and Gariahat Rd/ 
Rashbediari Avenue are commercial areas. Vehicular traffic and 
human popiilation are quite high in these areas during the working 
hours. This explains the presence of high quantity of air pollu-
tants in these areas. The air pollution in Calcutta will be a 
difficult problem to solve in the near future. It is not possible 
to replace coal as a fuel» moreover, the transport system with 
about 800 private buses, 800 mini buses, 600 state buses, 9000 
taxis, 80,000 private care, 26,000 lorries, trucks etc. 33,000 
two-wheielers congesting 5-7 % (2,000 km) of the city space, used 
as streets and roads deteriorates the air quality. The industries 
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Table III 
Air Quality at Traffic Junctions in Calcutta & Haora 
Traffic Junctions 
SO. NO NO Total CO 
Oxidants ppm 
Micro gram/Cubic meter 
No. of 
vehicles/ 
30 sees. 
Jawaharlal Nehru Rd. 
S.N.BanerJee Rd. 
Crossing 
A.J.C.Bose Rd. 
Ballygunge Circular Rd. 
Junction 
Gariahat Rd, 
Ballygunge Circular Rd. 
Junction 
Haora Junction 
Near Haora Bridge 
230 
230 
568 
97 
73 
122 
290 
195 
318 
330 
136 
354 
179 
561 
261 
201 
317 
720 
572 
374 
434 
273 
1980 
256 
226 
— 
-
-
205 
370 
587 
-
— 
213 
514 
486 
166 
122 
51 
200 
309 
220 
-
— 
50 
100 
100 
-
-
-
60 
50 
40 
-
50 
40 
36 
43 
-
— 
-
45 
34 
25 
41 
37 
Source: A.K. Ghosh, 'Urban Ecology - A case stuoy of Calcutta', 
p. 18 
2. Smog - a common phenomenon in winter. 
3. The '^ oilutec Huglj River 
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in and around the city continue to violate openly all stipulation 
of Prevention of Air (Pollution) Control Act. 
Public awareness is developing -which- has resulted in the 
closure of a few factories near the residential areas. 
B. Water Supply 
Since the establishment of the Palta Wdter Works during 
British rule in 1865» the bulk of water supply of the city has 
been from the River . Hugli. There was a dual water supply system-
an intermittent and inadequate sijpply of drinking water and a 
continuous supply of unfiltered water available at hydrants for 
cleaning of streets, fire-fighting and flushing latrines and tanks. 
The unfiltered water is used by thousands for laundry, bathing, 
cooling and drinking^Water-borne diseases- as a result, are common 
in the city. Table III shows decline in per capita supply of 
filtered water and decline in per caoita availability of unfiltered 
water between 1931 and 1965 . 
From the Table IV one can see that there was a constant 
increase in the supply of both filtered and unfiltered water in 
the city from 1931-32 (filtered 59.0 m.gallons, unfiltered 50.3 m. 
gallons) to 1961-62 (filtered -84.0 m.gallons, unfiltered -90.0 m. 
gallons). However, the percapita availability of water has decre-
ased over the years. During 1931-32 it was 52.3 gallons of 
filtered water whereas during 1961-62 it was only 28.3. Ther per 
capita availability of unfiltered water has also decreased from 
44.1 gallons (1931-32) to 30 gallons (1964-65). The steady increase 
in population is to a great extent responsible for the above phenomenon-
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Table IV 
Water Supply in Calcutta Ci ty- 1931-32 to 1964-65 
1.Average Daily Supply 
of f i l t e r ed water 
Total (tnjmai gallons) 
Per Capita(gallons) 
1931-32 
59.0 
52.3 
1941-42 
72.8 
' 34.5 
1951-52 
65.6 
26.6 
1961-62 
84.0 
?8.0 
2,Average Daily Supply 
of unf i l te red water 
Tdtal (million gallon^ 
Per Capita(gal lons) 
50.3 
44.1 
67.9 
32.2 
98.3 
38.6 
90.0 
30.0 
Source: Basic Development Plan, 1966, p.26. 
Tubewells supply an additional 119 millions gallons of 
water per day in different parts of the city. 
The Basic Development Plan of Calcutta Metropolitan Planning 
Organizetion(CMPO) (1966), recognised the poor quality of ground 
water and it was decided to develop the Palta water works and 
increase the supply of filtered water to Calcutta from 80 million 
gallons to 160 million gallons. 
However, due to the gradual shift of flow of Ganga in the 
east towards Padma, it was realised that the river source may not 
be sufficient. The salinity level had already increased from 380 
ppm in 1986 to 2,480 ppm in 1989(nonnal-250 ppm). Besides salinity, 
other pollutants also registered a marked increase in the Hagll 
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water. Table gives the physico-chemical analysis of Hugli water 
at two points before the onset of Monsoon in 1980. 
Table V 
Physico-chemical Analysis of Hugli V(ater 
Para-
meters 
« 
Near Haora 
Low s id( 
L e f t 
Temp.amb. °C 35 
Temp. 'C 
sampl< 
p " 
C h l o r i d e CI 
AlksUnity 
CaCO, 
DO 
BOD 
COD 
Conductivity 
Mcromohos/cm 
3? 
7 . 5 
13 
124 
6 . 4 
1.4 
1 1 . 4 
300 
T o t a l so l ids 368 
D i s s o l v e d 
s o l i d s 
• m r b i d i t y 
Si02 ^'"^'''^ 
192 
66 
MMdLe 
35 
3? 
7 . 5 
1? 
120 
7 . 1 
2 . 3 
1 9 . 0 
300 
440 
?20 
73 
B r i d g e 
3 High s i d e 
JtLght 
34 
31 
7 . 5 
13 
122 
6 . 5 
1.1 
15 .2 
300 
408 
^10 
54 
L e f t 
34 
30 
7 . 5 
11 
1^4 
7 . 0 
1.4 
1 9 . 0 
300 
300 
208 
78 
Middle 
34 
31 
7 . 5 
12 
124 
7 . 2 
1.3 
15 .2 
300 
292 
218 
59 
' 
R i g h t 
34 
33 
7 . 5 
10 
120 
6 . 9 
3 . 0 
1 9 . 0 
^90 
300 
224 
44 
BuJ 
Low s i d e 
l e f t 
34 
33 
7 . 5 
13 
132 
7 . 7 
2 . 2 
3 0 . 4 
310 
352 
270 
57 
Middle 
34 
33 
7 . 5 
11 
128 
7 . 4 
1.4 
15 .2 
590 
400 
260 
44 
BuJ 
High s i d e 
Right LeftMlcTdle Rig 
34 36 36 36 
33 36 36 36 
7 . 5 7 . 5 7 . 5 7 . 5 
16 13 12 12 
128 128 130 128 
7 . 2 6 . 6 6 . 6 6 . 6 
2 . 1 1.5 6 . 1 1.6 
3 4 . 2 11.4 7 . 6 11.4 
330 300 310 310 
350 320 ' 5 6 358 
' 1 4 240 ' 3 0 260 
46 46 38 48 
* All values are reported in mg/L except p or otherwise stated. 
Source: National Environment Engineering Research Institute, Nagpur. 
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The turbidity, as seen in the table is significantly more 
near the Haora Bridge than near Buj BuJ. Haora Bridge lies over 
the route of the"navigating vessels on River Hugli which ferry 
passengers as well as cargo, and this might be one of the reasons 
for the high degree of turbidity of the river water in this region. 
The water samples at BuJ BuJ record higher values for most of the 
parameters discussed in the table. BuJ Buj is situated downstream 
of Haora Bridge(Fig.4) and there are a large number of factories 
and workshops lying in between which pass their effluents to the 
Hagli. This results in a rise in the pollutant content in the 
river water at BuJ BuJ. 
The table also shows that the values for most of the para-
meters are higher during low tide than those during high tide. 
This is because mixing causes dilution during high tide. In 1982, 
the Calcutta Metropolitan Development Authority(CFDA) pointed out 
that bacterial load at intake point of Hxogli water supoly is 
increasing at an alarming rate when only 270 mgd. was being withdrawn 
as against 700 mgd projjected for 2001 A.D. The discharge at the 
turn of the century was estimated at 420 mgd. contributing to 1.6 
million pounds of B.O.D./day. The CMDA in its report urged upon 
creation of an independent water and air management system for 
Calcutta Metropolitan District(CMD) area to save the area from an 
impending " Ecological Disaster" . 
The Palta water works suffer from effects of human impact 
in the neighbourhood. Built in the raid 19th century(1S66), the 
woodlands around it have vanished to a great extent during the 
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last 40 years. The testing procedure of water at water works 
before being chlorinated and supplied to Tala reservoir remain 
primitive. 
According to the West Bengal state Health Department the 
effect of drinking unsafe potable water is evident from the fact 
that as many as 6796 of people reporting to health clinics suffer 
from waterborne diseases. 
About 25 million gallons/day of ground water(which is 
another source of potable water) is fed into Calcutta water system 
by deep tubewells. Due to contamination from different sources 
(sewage system, cesspool, etc.) consumption of ground iS-ater has 
led to the outbreak of such diseases like cholera and typhoid 
(reports from Institute of Tropical Medicine). 
The supply of unfiltered water amount to 70 million gallon/day 
through the street hydrants. It is used by slum dwellers and 
poorer section of the people but the experts of central pollution 
Centrol Board, have declared the water unfit for any use. 
C. Noise Level 
The noise level of Calcutta is influenced by the total 
number of vehicles, domestic appliances, thousands of small sector 
enterprises and use of microphones. 
The vehicles used air horns until recently. A Non-Govern-
ment Organisation was forced to appeal to the court of law challen-
ging the use of such horns. Only after the ruling of the Hon'ble 
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High Court were the horns removed by law enforcing authority. 
The noted E.N.T. specialist Dr. Abirlal Mukherjee conducted 
a survey on the effect of noise pollution. His reoort reads that 
if a person is exposed to noise measuring 90 decibels for eight 
hours continuously, he will become deaf in 30 yrs. 
It also points out that the citizens highly noise- polluted 
areas suffer more from stress, fatigue, psychic deficiency, deafness, 
peptic ulcers, colitis, headache and heart ailments. 
The compulsory use of ear-plugs by industrial workers is 
not followed by enterpreneurs thus openly flouting the anti-
pollution legislation. 
The Government agencies have been strangely Indifferent to 
the problem of noise pollution. The task has, therefore, been 
undertaken by Non-Government Organisations. The Industries Depart-
ment (for Industrial Noise Pollution), Police Department(for traffic 
noise pollution and public use of microphones) and state Environ-
ment Department and city planners are yet to act in a co-ordinated 
manner to monitor and control the public health hazard like loss 
of hearing which according to the specialist is incurable. 
D. Waste Disposal 
The Deputy Chief Engineer of Calcutta Corporation is in 
charge of refuse collection and disposal. The following points 
may be noted: 
(1) On an average, less than 50% of solid waste is 
collected daily. 
h. Dumping of garbage on the road 
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(ii) House to house refuse collection is done only in 
13% of houses. Eue to absence of proper garbage 
bins, the rest is dumped on open-road dumps from 
where it is taken by trucks. 
The dumps are invaded by scavengers and animals which 
scatter the wastes. Rats have access to food, and fly larva 
migrate and pupate in the vicinity leachate from decomposing and 
putrifying garbage percolates into soil and nearly water sources. 
Resultant contamination of food, water and soil has caused 
frequent epidenics of cholera, Jaundice, typhoid and other pest-
borne disease(All India Institute of Hygene and Public Health, 
Calcutta). 
(iii) Uncontrolled solid waste finds its way into the 
open drains blocking flow and creating water-logging. 
This has created acute mosquito problem. 
(iv) The frequency of refuse collection is very low. 
The refuse is disposed of by uncontrolled dumping at four 
major dumping sites viz. Dhapa, Bantala, Kadapara and Navspara 
and a number of low-lying areas in Tollyguage(Fig.5). 
Bantala and Kadapara sites receive a disproportionately 
large amount of loading and in fact Kadapara sites rises 35 feet 
above its surroundings. At both these sites, no proper unloading 
schedule is followed and the indiscriminately dumped materials is 
normally redistributed by a single pass of bull-dozer kept at 
the site. 
Fig.5 
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Navapara in North Calcutta is loaded at a reasonable rate. 
Toilygunge in the south has a large number of scattered low-lying 
areas which are filled with refuse without using any mechanical 
equipment. Many of the sites are even privately owned and here 
no shedule is followed. 
Chapter 12 
FACTORS HAVING BEARING ON THE 
ENVIRONMENTAL QUALITY OF CALCUTTA 
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Calcutta and its conurbation Is the converging point of 
iiastern India's communication, trade and commerce, a centre 
where civilizations and cultural heritages get exchanged and a 
platform where schools of thoughts from all over the world meet. 
These characteristics have conferred a uniqueness upon the city, 
and its multiplying problems have gained attention over the years. 
The rich hinterland and excellent transport network have 
helped develop its strong industrial economy. The city has faced 
the burden of declinin,s; rural economy of its surrounding region, 
industrial growth of the Hugli Valley, the demands of the two 
world wars, lack of political foresight and eventual partition of 
the country. Consequently, the problems have increased manifold. 
These problems have direct or indirect effect on the 
environmental quality of the city as a result of which there has 
been a steady degradation in the quality of human life. 
A look into the different aspects of development explains 
the present-day situation. 
A. Historical Perspective 
It was in 1690, when Job Charnok, a representative of the 
East India Company established the Company headquarters, near the 
villages of Sutanuti, Gobindapur and Kalikata all located in the 
downstream of river Hugli. 
Fig. 6 
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These villages, with a length of 5 km and a width of 
1.5 km (Sengupta, 1974), were bought from the local landlords, 
" The Best money that Ever was spent" , wrote the agents of the 
company in Bengal in 1698, eight years after the foundation of 
Brish Calcutta.^ 
Stretching along the old course of the river for 4 to 5 
miles to the south of the core of British settlement. The vacant 
land stands on excellent communication line. It was located on 
the eastern bank of Hugll« which had been a busy channel of 
international commerce since the I6th century (Fig.6 )• 
The highest level of ground by the riverside was selected 
as the site for British settlement. The history of growth of 
Calcutta from 1690 to 1900 indicates a slow process of unplanned 
development in most parts of the city, except the area chosen 
for business actixjities and residence by the colonial power(Fig.7). 
Proofs of racial segregation are given in the documents of E.P. 
Richards, the first Chief Engineer of Calcutta Improvement Trust, 
who in 1914 stated that " very few Europeans who lived in 
Calcutta possessed little or no knowledge of dense blocks that 
comprise 3 quarters of the city's urban built up. Calcutta has 
no street system, it would require the creation of 110 miles of 
ordinary 30-40* streets to bring Calcutta into within the old 
built-up sections of the other European City" . The authorities 
conveniently forgot his report and the transfer of India's 
capital to Delhi in 1911 helped in the process. 
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What Sivarama Krishnan stated in 1978 is true, that 
prediction of doom had ccrae early to Calcutta and its woes had 
been catalogued quite frequently and even after seventy five 
years that Richards complained, the picture is not very different; 
the needs have further accumulated, neglect is more pervasive. 
B. Rapid Industrialization 
The hinterland of Calcutta possesses adequate forest, 
agricultural, mineral and power resources for industrial develop-
ment. These resources alongwith transport and communication, 
abundait cheap labour and market facilities encouraged the growth 
of a number of industries. A number of industrial belts emerged 
of which Calcutta was the most important. Here there was a linear 
clustering of factories along the river, Hugli in order to 
utilise the river port facility at Calcutta. 
The industries of the region may be classfied under the 
following categories - (a) metallic mineral, (b) non-metallic 
mineral, (c) Engineering, (d) Chemicals, (e) Agro-based (f) 
forest based, and (g) miscellaneous. 
A look at the different industrial sites will give an 
idea about the extent and density of industrial growth in the 
region. 
An aluminium factory is located at Belur. The automobile 
factory at Hind motors is the largest manufactures of vehicles 
in India. Calcutta is the principal centre specializing in the 
Fig. 8 
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production of machinery for jute, tea, chemicals, paper and 
sugar. 
The chemical works are located at Calcutta, Haora , 
Rishra, Connagar, Dumdum* There are many small factories spread 
all over the region. 
Cotton textile and jute are most important as regards 
employment and variety of products. The factories are located 
along,the Hugli river. The important centres are Hoora , 
Dumdum, Belgharia, Panihati, Sodepur, Uttarpara, Bally, Champdani, 
Bhadreswar, Uluberia, Budge Budge, etc. 
The paper mills are located on the banks of the river at 
Ka-akinara, Titagorh, Naihati and Tribeni..Of the miscellaneous 
industries, railway workshops are located at Haora ., Kanchrapara. 
Electrical goods are mostly located at Calcutta and Haora'.. 
Leather goods are manufactured at Batanagar besides the various 
small establishments in different parts of the city. Food and 
beverage factories are mostly located on the periphery of the 
Calcutta Municipal Corporation area. 
Most of the above mentioned industries have very old set 
up and the machines are out-dated and faulty. This results in 
higher level of industrial emission. Besides, there is problem 
of disposal of the industrial waste. The solid waste is disposed 
of in any convenient place with no regards for the soil quality. 
All the industries located on the banks of the Hugli drain their 
r. ^ 
5. Tlie conpfsted c i t y . 
6. TTie rf'Ceaing sky l ine . 
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effluents in the river itself. There are no effluent treatment 
plants in 85% of the industries according to the official sources. 
As a result, the river is being polluted mercilessly. This 
water is used by thousands for cocking, drinking and bathing. 
The West Bengal state Pollution Control Board, in accordance 
with the Ganga Action Plan, is taking steps against the offender 
Industries. Efforts are also being made by the Central Pollution 
Control Board to prevent pollution of the Hugli, the level of 
which has become alarming. 
C. Urbanisation and Population Growth 
Aft^r the establishment of the city, little time passed 
before Calcutta changed from a low-lying marshy area with patches 
of Jungle here and there, to an industrialized urban center which 
eventually became the capital of British India. The development 
of the city into a center of trade and commerce, finance, education, 
culture and publication has transformed the city into a cosmo-
politan metroplis. Rapid industrialization attracted masses of 
people from the rural areas of the state as well as from the 
neighbouring states. 
The rural urban migration, the 2nd world war, partition 
of Bengal in 1947 and the Bangladesh war of Independence(1971-72) 
upset the social, political and economic life of Calcutta to a 
great extent. The following table shows the growth of population 
in the city during the period 1901-1981. 
Change in Environmental 
Quality 
direct 
effects 
feedback 
Change in Population 
density 
Fig. 9 
Feedback relationship between Population 
density and Environmental Quality 
(After Hagget,1972) 
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Table VI 
Growth of Popula t ion dxiring 80 y rs i n C a l c u t t a 
Year Area i n Dens i ty / Persons Decadal 
sq.ktn sq.ktn. V a r i a t i o n 
9 ,33,754 
10,16,445 + 8?,691 
10,53,334 + 86,889 
11,65,338 •»-11?,004 
21,67,485 +1002,147 
26,98,494 f 531,009 
29,27,289 + 228,795 
31,48,746 + 221,457 
33,91,655 •*• 142,909 
Sources District census handbook, 1981. 
It can be seen from the above table that the population 
of the city has multiplied nearly four times though there has 
been only a slight increase in area* This population increase 
beyond the capacity of social and physical resources to them 
is the main challenge facing Calcutta today. There has been 
growing demand of food, housing, Jobs and physical aamenities 
of life. The decline in the quality of human life as well as 
the environment is to a great extent brought about by the above 
phenomenon. The increasing migration of industrial labour has 
paralysed the housing needs, plagued the sanitory condition of 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1931 
83 
83 
83 
116 
87 
83 
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104 
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12246 
12690 
10046 
24919 
32511 
28420 
30276 
31650 
» . '•'X4 
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, . ' . i^  • # . . 
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^ > 
7. Tne overcrowded Haora Bridge. 
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the city and on the whole, polluted the city air. 
Inspite of these enromous problems peoole flock to 
Calcutta in thousands as thou^ irresistibly drawn. 
D. Roads and Traffic 
It has been said earlier that there has been little 
planned growth of Calcutta. Here, only 5.1 percent of total 
areas in allotted to transportation uses as against ??0-30 
percent required according to the modern standards. There is 
no fixed parking space for the vehicles as a result of v*iich 
the road-sides are used for the purpose. The number of vehicles 
is increasing by leaps and bounds in the city. Moreover, the 
traffic is heterogenous in nature with automobiles, rlkshaws, 
bicycles, two-whealers, bullock and hand-pulled carts moving 
together. Most of the pavements are occupied either by hawkers 
or by pavement dwellers forcing the pedestrans to walk on the 
roads. All these factors hamper the mobility of traffic and 
lead to unbearable traffic congestions in different places all 
over the city. Slow traffic movement and congestions mean more 
vehicular emission in a place in a given period of time. The 
same is applicable to the noise level. 
The following table shows the important crossings of the 
streets and their traffic flow characteristics. 
iriji6 VII 
Traffic slow Characteristics 
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Location Total Total Grand Peak hr. Peak hr. fast slow Total total volume as % 
fast of 1? hrs 
traffic total fast 
traffic 
A,P.L.Road,North of 
Grey.St. crossing 
Bidhan •':>arani, North 
of Grey st.crossing 
J.M.Avenue,North of 
G. •^. crossing 
B.Sarani, North of 
G.S, crossing 
A.K.Pol.Avenue,North 
of G.S. crossing 
Ra|a Devendra St. , 
North of G.S.crossing 
Belgachia Bridge 
Barrackpore Bridge 
10080 
564? 
16338 
1911 
4601 
1860 
8719 
14213 
1872 
217? 
3332 
2025 
857 
1347 
2436 
2592 
11952 
7814 
19720 
3936 
5458 
3207 
11155 
16805 
1180 
582 
1500 
203 
455 
298 
1026 
1477 
4.71 
10.52 
0.18 
10.62 
9.88 
16.03 
11.77 
10.18 
Source: CMDA (Improvement of Traffic Circulation). 
Besides the above factors held responsible for the de-
gradation of environmental quality of the city, there are some 
other aspects which contribute in the process too. The attitude 
of the people needs special attention. Despite the Governments 
regulation against auto-emission, numerous vehicles ply the 
city with ob;jectienable level of emissions. The Government buses 
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play the leading role in this respect. Again, ban has be§n 
imposed on the use of air horns within the city. Despite this, 
most of the buses and mini buses use air horns the noise levels 
of which exceed by far^ the permissible level. 
All this is possible due to the large scale corruption 
among the law enforcing authorities. There is negligence to a 
great extent on part of the Government to seriously think about 
improving the city's environmental quality. On the contrary 
efforts are made to construct buildings in already congested 
places and on the little open spaces left in the city. Examples 
can be cited from the Satyanarayan Park and Rawdon square v/hlch 
were to be utilized for commercial use had not the citizens' 
objection been two strong against the Government's decision. 
Chapter Y^ 
POLLUTION PATTERN IN CALCUTTA 
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Urbanization, introduced by and combined with industriali-
zation, has created excessive concentration of wastes. This v*ien 
introduced into the enviroraaental system has largely remained 
unabsorbed and has resulted in pollution. Ihus the core-oriented 
industrial city, with physical concentration has brought a variety 
of problems like poverty, overcrowding traffic congestion and a 
social mess alongwith economic growth. 
Various studies have been conducted to establish the rela-
tionship between urban landuse and environmental pollution. Fig.11 
shows the conceptual model. The basic characteristics(growth rate, 
size, economic structure, etc.) of an urban area are derived from 
the economic base. These characteristics influence the landuse 
of the urban area. The demands for landuse originate from these 
basic characteristics, but the result is a particular landuse mix 
after translation through urban form which is historically deter-
mined and controls landuse. The mix and landuse pattern in turn 
is said to control the natare, intensity end pattern of environ-
mental pollution. Therefore, the relationship between environ-
mental pollution and landuse is direct and strong. 
Researchers have found that pollutionilevels increase with 
city size for air quality measures, with manufacturing concen-
tration for air and water quality and they are lower in higher 
income communities. Problems of water pollution are greater in 
more dispersed low density urban regions. Susoended Particulate 
Matter(SiW) are found to be concentrated in highly centralized 
^ W CO 
\U il \Z 
UJ LU 
< 
> 
Q 
Z 
< 
LU 
m 
z 
LU 
CD 
(A UJ 5 !5 
o 
^- LU 
UJ a : 
/ \ 
^ 
^ 
O 
I -
D 
_; 
O 
Q. 
- J 
< 
Z 
z 
O 
> 
z 
u; 
z 
Q : 
UJ 
H-
CL 
CO 
z 
UJ 
CI. 
> 
J -
C7> 
O 
• • - ' 
>> 
I— 
l_ 
GD 
o 
l _ 
o 
CO 
C 
CO 
1:2 
J ^ 
<1> 
sz 
h-
c 
(1) 
^ 
•«-> 0) 
en 
CO 
O) 
x: 
H 
"D 
C 
< 
(0 
D 
T3 
C 
CO 
-J 
E 
0 
c 0 
0 
LU 
c 
0 
••-< 
_3 
0 
— (0 
• • - • 
c 
E 
c 
0 
w. 
> 
C 
LU 
14 
-47-
cities. On the ather hand sulphur dioxideCSOo) and Nitrogen 
oxides pose greater problems in areas where there is greater 
use of automobiles (B.J.L.Berry et al. , 1974). In general, in 
areas of industrial landuse SFM concentration is greater because 
combulsion of coal and other fuels contribute the major portion 
of SPM, vrfiile greater portion of land in commercial use results 
in high SOg concentration. This is because sulphur bearing fuels 
for electric power and spacsheating and coal account for large 
portion of SOj emission. 
Now let us consider the case of Calcutta. Fig.12 shows 
the landuse of the city. The central loop is ideally situated 
where all the city's transportation, business and commerce converge; 
the outer concentric zone is transitional- the business from the 
city centres trying to make room by pushing out the residential 
sections, and the zone of suburbs. 
On the basis of different functions,the city can be divided 
into a number of zones CM* Guha, 1963)* 
A. The Central Commercial Area around the Benoy-Badal-Dinesh 
Bag and its appendages- This is the economic core of Calcutta. 
The B.B.D.Bag and Netaji subhash Road control the economic affairs 
of the city. This region has been the epicentre of economic 
activities for more than ?50 yrs. All the Government and public 
offices, the High Court, various business firms and a number of 
restaurants are located here. 
Fig.12 
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Barabazar lying on the north of the financial core is 
the largest wholesale market is the city. Another wholesale 
market is the 'Posta' situated nearby. These areas have some 
residential sections too. 
The slums occupy a large area there. They lie in the 
transitional zone between Central Commercial area and the 
permanent residential area. These localities are characterized 
by social collapse of the residential population. The timing 
conditions in these are mankind to say the least. 
The amuseuent appendage is located ^ust, outside the 
commercial core. The transport facilities have made this area 
accessible and have encouraged its growth. There are some 
printing industries near the commercial center which depend on 
the city's commercial activities. Besides, there are bakeries 
and confectioneries, laundries, dry-cleaning and tailoring shops. 
B. The Integumental Area- merging into the commercial area 
on the one side and the suburban districts on the other. This 
area comprises; 
1, Subordinate commercial areas end appendages where there 
is concentration of banks, Post Offices, markets/shops, cinema 
houses. 
2, Industries ^ terminals, port side activities which in 
turn consists of the important passenger terminal of Sealdah and 
Khidderpore dock (both requiring space) which are situated away 
from the centrally congested area. 
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3. The residential sections which comprise all the 
three categories of rich, middle class and poorer section and 
also the slums. Congestion and poorer living coniiitions are 
found more in the north than in the south. The areas along the 
railway tracks and canals have slum-like conditions. The 
presence of some industries worsens the conditions there. 
C. The Residential Districts with different classes of 
hoimes- The southern part ;;f the city is comparatively new and 
here the function is predominantly residential. The areas are 
Bhawapipore, Bellygunge, Alipore, Tallygunge, Behala, Jadavpur 
and the rest. Here single family dwellings, flats and open 
country homes are all found. 
D. The urban Fringe -
1» Some sections are residential where the economic 
connection is present as wage-earners come to the city area. 
'. The industry 
3» The country or the region of the c i t y supplying daily 
needs of market-l ike vegetables , f r u i t and milk 
Here, slums are found on open wasteland in semi-rural 
a reas . At p laces , the land i s u t i l i z e d by various ixj,dustries. 
Some f i r s t c lass houses are also found here. Due to the abun-
dance of space, various clubs are found in t h i s area located on 
t ranspor ta t ion routes . 
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Open spaces -
The percentage of open space to total area is very little 
in Calcutta compared to the international standard. Of this the 
'Maidan* comprises more than half of the area. Besides, there 
are some lakes here and there the number of which is progressively 
decreasing and the conditions are not satisfactory. 
Pattern of Pollutions 
Our problem is to find out whether we can establish that 
there exists a definite pattern of pollution in Calcutta. In 
other Words whether there exists a relationship between the 
different functional zones and level of pollution in the city or 
whether the level is influenced by some other factors. To begin 
with, let us discuss the pattern of different aspects of pollution-
viz. air, water, noise and solid waste prevailing in the city. 
A. Air Pollution 
The experts of National Environmental Engineering Research 
Institute (NEERI) have studied the levels of pollutants in the 
city's air during the period 1980-85 as a part of the National 
Air Quality Monitoring (NAQM) program. Three main sampling stations 
were selected at Bhawanipore(residential), Dalhdusie(commercial) 
and Cossipore(industrial) (Fig.13). Three other anxilliary stations 
were chosen at Liluah(industrial cum residential), Behala(industrial 
cum residential) and Keara^Cindustrial cmn commercial). The 
findings are discussed in the following paragraphs. 
Fig 13 
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In 1980, SOp(one of the main pollutants) concentration 
showed signficant variation in the industrial (33 i4g/m'), 
commercial(32 lig/m'') and residential (11 ug/nr) zones. 
In 1981, the values doubled in all the three zones. There 
was a two to five-fold increase in the monthly concentration of 
SOp during winter(Nov.-Feb.) in all the three zones as compared 
to that during summer(March-May). The variation can be attributed 
mainly to hij2;h frequency of general inversion levels in winter. 
During 1982-83t the ambient SOp levels were higher than the 
standards set by Central Pollution Control Board. The levels of 
SOp for all the three zones were within the set standards during 
1984 and 1985 and only during late, there was a marginal increase. 
"Diurnal variation in SO^ concentrations in winter(Oct.-Feb.) 
was essentially typical of the season. Evening; peaks were esta-
blished by 20.00 hours and contihue till late morning. Such 
typical trend is essentially due to low level ground inversions 
at night and additional domestic combustions sources during early 
morning and evening" (NEERI-1983). 
The level of suspended Particulate matter(SPM, the other 
major pollutant) during 1980-81 were higher with annual average 
concentration in commercial(424 i'g/m ) and residential(543 /Jg/m ) 
zones. There was no marked difference between the values of 
summer and those of winter. There is probably some additional 
contributing factor for higher SPM levies. Moreover, humidity 
conditions during summer are comparatively prone to dusty conditions. 
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During 188? and 1983, all the three zones exhibited 
higher SFM levels than that set by CPCB. During 1983, SFM 
levels increased in industrial and commercial zones but decreased 
in the residential zone. More industrial emission, rise in commer-
cial activities and use of traditional fuels might be the reason 
for the above phenomena. 
The SFM level during 1984-'85 was higher in the residential 
zones while the levels were lower than that set by CPCB in the 
industrial and commercial zones. 
It has been observed that the concentration of SPM in the 
industrial and commercial zones increase during winters. This is 
probably due to the inversion phenomenon prevalent during this 
reason (Figs.14 & 15). 
The NO levels ..'ere lower thCxn the standard set by CPCB 
during 198?. However, during 1983, due to high percentage of 
calm conditions resutling in low atmospheric dilution, the level 
exceeded the standard. 
During 1985, NO^ ^ levels registered significant increase 
and the levels were higher than the prescribed standard in all 
the three zones. 
The presence of HjS in Calcutta's air is insignificant. 
However, over the years, a slight increase has been noted in the 
industrial zone. Lead and Carbon Monoxide are the other pollii-
tants present in the city's air. 
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B. Water Pollution 
While discussing the pattern of water pollution in 
Calcutta, the water quality of the Hoogly Estuary should be 
given due importance. Various activities like navigation, 
recreation, water supply, drainage conditions, etc. in the 
metropolis are supported by the estuary and its water regime 
gets affected. 
The CMDA in 1972 had sponsored the project " Baseline 
Vi/ater Quality of Hoogly Estuary" and many other related studies 
in order to have an idea about " The Health of the Estuary" from 
April 1975, freshwater from Farakka Barrage started flowing. 
Anticipating the chan/ie in estimation of previous water quality 
parameter, the CMEA proposed a repeat survey. 
The survey was carried out in three successive stages in 
summer(May-June 1980), late monsoon(Sept.-Oct.-1980) and winter 
(Eec.-Jan.-1980-81) at 22 sampling stations in the 100 km stretch 
of Hoogly estuary between Kalyani and Birlapur(fig.I 6). Survey 
of major outfalls discharging wastewater, the six water-works 
intake point and analysis of bettom depths at ten selected 
sampling stations at existing and proposed water works intake 
point were also carried out. 
Findings : 
a ) . Physico-chemical aspec ts -
The pH values in the en t i r e s t r e t ch ranged between 7.6 
and 8.4(normal) and remained more or l e s s unchanged even a f te r 
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release of freshwater from Farakka. Turbidity values were in 
the range ??-970(as SiOp units) in the whole stretch in the post-
tarakka period Vihich was a reduction of (15.8-89.5%) from pre-
farakka period. 
The dissolved solid content in the water decreased by 
52-97.6% in the post farakka period. There was a reduction of 
electrical conductivity which was observed to be in the range of 
170-350 micromhas. The chloridi values showed a remarkable 
(max.99?6) reduction from 10-6700 mg/l to 3.0?7 mg/l. 
A comparison between the pre-Farakka (1972-74) and post-
Far akka( 1980- '81 ) Dissolved Oxygen(DO) values reveal that the DO 
in the Estuary has increased significantly(1.5-118.7*^). Flushing 
of freshwater from upland areas, turbulence temperature and 
decrease in salinity are the main iactors contributing to this 
improvement. 
Both the BOD and COD values registered reduction in the 
post farakka period. 
b). Biological aspect-
The planktonic population showed some improvement over 
1972-74 survey. In the post farakka survey, it was ^1-340 
organisms/ml. 
?. Waste-vvater survey 
The total volume of waste water discharged in the Estuary 
was 93.31x10^ m^/d having BOD, COD and SS(t/d) of 119.53, 336.96 
RIGHT BANK 
^lt35-3 
LEFT BANK 
i^ijrifrirrffryjir/ffJjnjTr-r^^^i^^^'^.^'^ 
SCALE 
- 10,000 Kg/d 
(Load) 
= 7 Km 
(Distance) 
B.CD. (Kg/day) 
Fig. 16 
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'< S S . CKg/day) 
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1.2, . . . / STATION POINTS 
Pollution Load Discharged Into 
The Hugli Estuary Under Study 
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and 405,99 respectively. It was observed that domestic waste-
water outfalls(on both banks) discharged 33.88x10 m with a 
pollution load(t/d) of BOD-44.24, COD-101,21 and SS-81.49. The 
rest was contributed by industrial and other sources. 
a). Major Industrial Wastewater outfalls on the right 
bank of Hoogly, there are seven major industrial outfalls through 
which a waste valume of 8.06xloV, 15.52 t/d of BOD, 42.86 t/d 
of COD and 40.20 t/d of SS is produced. The left bank has about 
nine industrial waste water outfalls the contribution of which 
is about 75.696 more than that of the right bank. The pollution 
load from the left bank outfalls was 24.50 t/d of BOD, 57-04 t/d 
of COD and 165.13 t/d of SS. 
b). Combined Wastewater outfalls. Ihere are four combined 
wastewater outfalls on the right bank of Hoogly with a flow of 
21.72x10^ m^/d contributing 15.91 t/d of BOD, 55.30 t/d of COD 
and 38.58 t/d of SS. The left bank has a pollution load of 17.23 
t/d of BOD, 25.58 t/d of COD and 70.84 t/d of SS. 
c). Major domestic wastewater outfalls- The BOD of the 
13 outfalls on the right bank was 3.68 t/d as against 27.09 t/d 
from 12 outfalls on the left bank. The volume of domestic waste-
water was 50.54x10^ m^/d contributing 330.77 t/d of BOD, 65.46 t/d 
of COD and 75.64 t/d of SS. 
3. Pollution in the Municipal Water in Calcutta Metropolitan 
Corporation-
According to a report sulMiitted by a team from All India 
Institute of Public Health and Hygene headed by Prof.K.J.Nath, 
Fig.17 
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the contamination of drinking water in the city is largely due 
to the poor condition of water distribution mains. 
Faecally contaminated water was found in Tollygunge, 
Tapsia, Tangra, Taltolla, South Suburban and New Alipore fed by 
Garden Reach Water Workd and Khidderpur, Mominpur, Chetla, South 
of Rash Behari Avenue and Maniktola Municipal areas. 
In general, the water quality is poor where slum conditions 
prevail. Most of the patients of these areas suffer from jaundice 
and other enteric diseases. The poor and unhygenic sewage condi-
tions affect the water pipes and leave the poor condition. 
C. Noise Pollution*. 
The major sources of noise in an urban area are a, stationary 
and b. mobile» Stationary sources comprise industrial noise, 
construction and demolition noise and domestic noise(generated by 
domestic appliances). Urban transportation networks are the major 
component of the mobile source of noise. Urban noise pollution is 
mainly caused by automobile noise. The levels of noise generated 
by different motor vehicles are given in table. 
Table VIII 
Motor Vehicle Noise Generation 
Vehicle Type Mean sound level Range for 8O96 
(DBA) of vehicles 
Cars 70-72 67-77 
Heavy Commercial 81 76-86 
Buses(London Transport) 83 80-85 
Motorcycles 77 72-83 
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Notes: (1) straight level roadJ open site away from 
Junctions etc. 
(2) Readings from 25 feet from center of roadway. 
(3) Minimum flow 120 vehlcles/hr. 
(4) Background noise below 55 dBA 
Source: Journal of soxmd and vibration(1971) 15(1)• p.32. 
Noise level varies spatially and temporally in Calcutta 
as in all urban places. The spatial sources are subdivided into 
point sources, line sources, and area sources. The individual 
industries emitting noise are point sources, automobiles, if 
individually taken, are mobile point sources, but when together, 
form line source of noise in urban environment, the highway. 
Thus the main roads of Calcutta are line sources of noise pollution 
with very high levels. 
Where there are a number of noise, emitting industries, an 
ambient industrial noise level is obtained and it is treated as an 
area source. Residential areas are also treated as'^ea stJ\A*c*a?| 
with domestic and residential traffic noise. /*/ "^ ^^ 
So far, very little study has been conductCT^^n, Qed-euttjp^ --
on the noise polltion. In 1984, the noise level at four traffic 
intersections were measured by Mr.Mazumdar of Central Labour 
Institute during the busy traffic hours. 
It can be seen in the following table that the levels of 
noise in all the four traffic intersections are reasonably high 
during peak office hours. However, the values are considerably 
low during night time and early hours. 
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Table IX 
Mean noise-level values(in dBA scale) at 
four traffic intersections in Calcutta 
Place Time Mean noise 
level(in dBA) 
BBB Bag 
(N.E. comer) 
Esplanade 
S.N. Banerjee 
Crossing 
Park St. 
Chowringhee 
Crossing 
Gariahat Road 
Junction 
10.30 hrs 
17.15 hrs 
18.15 hrs 
10.40-11.40 hrs 
12.45 hrs 
17.15-18.15 hrs 
11.25-12.00 hrs 
12.10 hrs 
16.50 hrs 
17.30-18.00 hrs 
17.40 hrs 
18.15-18.30 hrs 
18.40-18.55 hrs 
84.4 
80.4 
82.1 
75.0 
83.8 
78.8 
81.0 
77.6 
77.6 
80.1 
81.2 
8^.40 
In general, the diurnal variation is prevalent throughout 
the city. The busy commercial areas such as B. B.D. Bag, 
Barajbaaar, Shyambazar, Rabindra Sarani and Gariahat have consis-
tently high levels of noise pollution. The residential areas 
have moderate noise levels with residential transport and domestic 
noise. 
Fig. 18 
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Reasonably low noise levels are found in Alipore, New 
Alipore, Salt lake and in parts of Ballygunge. 
D. Solid Waste: 
With the influx of immigrants in Calcutta, the congested 
localities are getting over crowded which has resulted in poor 
sanitary conditions and unhygenic conditions of living. There 
are a number of civic problems, the disposal of refuse is one of 
them. The following table shows the density and quantities 
reaching the different disposal sites. 
Table X 
Density and quantity of refuse reaching the 
different disposal sites. 
Disposal sites Quantity Density at site-
tons/day kg/m-^  
1. Dhapa 536 517.92 
?. Bantala 465 547.14 
3. Kandapara 435 573.36 
4. Nawapara 120 532.44 
5. Tollygunge 84 532.44 
Source* K.J.Nath et.al. , 1970 
An analysis of several samples collected (A.D.Bhide et.al. 
1973) showed that reclamation of paper, rags and glass was made at 
the source itself, these articles being in great demand. The 
Fig.19 
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articles which had no resale value like garbage, ashes, broken 
earthenware and chinaware pieces reached the disposal site. 
The chemical analysis showed that the dumping grounds 
can be good rise-growing areas. The table XI shows the physical 
characteristics of the city's refuge. 
The following observations can be made by studying the 
garbage in different areas of the city (A.D. Bhide et.al.,197?). 
1. The high income-group residential areas have large 
lawn areas and these show higher percentage of lawns. Besides, paper, 
glass and plastics are also found in high proportion in these 
areas. The quantity of waste-material is comparatively less which 
can be a result of low population. 
2. In the slum areas glass, paper and plastics are found 
in low proportion, probably due to the lower standard of living. 
However, high proportion of leather and metals are found here due 
to the practice of old cottage industries by the people. Large 
quantities of hay and strew are found here due to the habit of 
the people of keeping cattle. 
3» Large percentage of garbage and leaves are common 
feature in the market areas. 
4. The commercial areas have high quantity of hay, straw, 
paper and packaging material which are all need for packing of 
material. 
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5. The industries generally have their own arrangement 
for disposing industrial wastes. Therefore, the waste that 
reaches municipal collection site consists normally of materials 
connected with food and some wastes such as cotton rags which 
are used for cleaning mechanical parts and thrown away. Fig. 
shows the solid waste density map of Calcutta. 
The above discussion shows that there exists a positive 
relationship between the functions'of the city and the level of 
pollution. This gives a ^orm to the pattern of pollution in the 
CMC area. There are of course unconformities in this relationship 
with the obvious example of water and noise. The pattern of 
these do not confirm to the functions in all areas of the city. 
However, Fig. "50 helps to understand the effect of different 
functions on the level of pollution in the CMC area. 
Fig. 20 
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